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Exponent"

E X T E R N A L M E M O R A N D U M
To: Bob Lit l e , Asarco
CC: Linda Larson, H e l l e r Ehrman; Dave F o l k e s , Envirogroup
F R O M : Joyce T s u j i
DATE: Sept ember 5, 2000
CONTRACT: 8601184.001 0101 0900 JT01
SUBJECT: Comments on EPA's J u l y 2000 Draf t Baseline Human H e a l t h Risk Assessment f o r

the Vasquez Boulevard and 1-70 S u p e r f u n d S i t e

Exponent has reviewed EPA's July 2000 dra f t o f the Baseline Human H e a l t h Risk Assessment
for the Vasquez Boulevard and 1-70 S u p e r f u n d S i t e , and our comments are o f f e r e d herein. The
comments below are presented by topic f o l l o w e d by s p e c i f i c comments on sections of the report.

E x p l a n a t i o n of Risk Asses sment
Explanation of risk assessment and the results of risk assessment would be h e l p f u l to the reader
for understanding the meaning of this report and its f i n d i n g s . Such informat ion should be
provided in the Executive Summary, Introduc t ion, and the sections present ing the risks. For
example, the document should c l a r i f y that the purpose of EPA risk assessment is not to predict
actual risks of the community; rather, hypothet ical upper-end risks are estimated in order to
make regulatory decisions to protect pub l i c health. Risk estimates represent a theoretical upper-
bound incremental risk above the l-in-3 background risk for contracting cancer in a l i f e t i m e . An
increase in risk of 1 x W~^ or 1 in 10,000 represents a 0.03 percent increase in risk over
background. T h i s risk estimate also only a p p l i e s to a hypothe t i ca l person who has the upper-end
exposure and risk characteristics assumed (e.g., stays at home 350 days per year from birth to
age 30, ingest ing soil and dust with upper-bound arsenic concentrations d a i l y even in winter,
susceptible to arsenic toxicity). Thus , risk estimates do not represent actual popula t i on
prevalence of cancer that one might expect in the community.
Simi lar ly , the numbers of houses in excess of a s p e c i f i c risk level do not mean that the p e o p l e in
these houses have this risk level. The risk of the individual s in the houses would depend on their
s p e c i f i c exposure and risk characteristics, which l i k e l y would result in les s risk than assumed in
the risk assessment. For example , although some p e o p l e in the community may have lived in
their houses for more than 30 years, few if any would have lived in a house from birth to age 30,
never leaving except for 2 weeks of the year. Even f ewer would ingest soil da i ly only at their
house, 350 days per year.
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Data T r e a t m e n t
An adequate data summary should be provided with the risk assessment document to al low
reproduction of all calculat ions per formed therein. A comple t e technical review of the methods
used is not p o s s i b l e due to the lack of concentration data provided.
The risk assessment should provide a discussion of the accuracy of the XRF data used in this
assessment and/or re fer to the document where detailed information can be found. Sect ion 2.5.1
discusses the fac t that a subset of samples was se lec ted for TAL analysis , with the "chief
purpose. ..to assess the accuracy of the XRF measurements for arsenic and lead." The result s of
this analysis should be summarized in the risk assessment, with a discussion of the accuracy and
precision of the XRF data upon which the risk assessment is based. Any consistent bias in the
XRF data relative to the ICP method should be accounted for prior to ca l cu la t ing exposure-point
concentrations.
The assessment should also provide a discussion of how non-detect data were handled.

C o n c e p t u a l S i t e M o d e l
In the C S M , the "Other" contaminant source is linked to the media/ transport pathways by a
dashed line. It is not clear from the f i g u r e or the text why this is not a solid line, given the
mounting evidence that sources other than smelters are the cause of high arsenic soil levels.
The conceptual model indicates that the groundwater and surface-water pathways are "complete
and p o t e n t i a l l y s igni f i cant ," yet the text does not address quantitative evaluation of these
exposure pathways. A l t h o u g h Sec t i on 1.2 of the Introduc t i on states that this assessment fo cu s e s
on soi l s in current residential and commercial (non-smelter) areas of the site, this d i s t inc t ion
should also be made clear in the Executive Summary, S e c t i o n 3.1, and a notation provided in the
C S M . As it s tands, the text in Sec t i on 3.1 is mi s l eading, because it states that the greatest
amount of attention is focused on pathways in F i g u r e 3-1 that have a sol id circle (as do the
groundwater and surface water pathways).
F o o t n o t e "b" on the CSM is incomplete .

Exposure and Risk C a l c u l a t i o n s
As noted above, some addi t ional explanation of what the risk resul t s mean would be h e l p f u l . To
increase readabi l i ty , s c i e n t i f i c notation in the form of IE-4 should not be used in the text. We
recommend writing cancer risks as 1 x 10"4 or hazard quotients in decimal format , e.g., 0.1.
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It would be h e l p f u l for understanding the calculations to present in one p lace the c ompl e t e set of
assumptions and equations used to calculate risks for the various pathways (e.g., so i l ,
vegetables).
As a general statement, we recommend that all assumptions for the calculations be selected
based on sc i ent i f i c accuracy, rather than biasing the outcome to obtain a s p e c i f i c cleanup goal.
T h i s report is a risk assessment, whereas the s e l ec t ion of cleanup goals and remedies is risk
management, a separate process. S i t e - s p e c i f i c information should be considered where available
and in the fa c e of uncertainty, comparisons can be made to the s c i e n t i f i c literature f rom other
s tudies to bound the estimates. EPA guidance (Habi ch t 1992) has recognized that all
assumptions should not be upper-bound estimates because the compounding e f f e c t of m u l t i p l e
high-end assumptions result s in a scenario that would be v ir tua l ly impo s s i b l e in reality.

G a r d e n Produce I n g e s t i o n Pathway
Based on the information presented in the assessment, garden produce does not appear to be a
health concern even from yards with highly elevated soil concentrations. Thi s result is consistent
with reports from numerous other sites with arsenic or lead in soil (Pol i s sar 1987; Pol i s sar et al.
1990; Bornschein et al. 1991; ATSDR 1992; BSBDH and Universi ty of Cincinnati 1992;
ATSDR 1994; Colorado Department of H e a l t h 1994; Advanced Geoservices 1996; Universi ty of
Cincinnati 1997a,b,c; Hwang et al. 1997; IDHW 1999). A l t h o u g h the text on page 19 states that
"some studies suggest that the pathway may contribute a s igni f i cant f rac t i on of the total
exposure," this statement lacks attribution and does not appear to be supported by the general
literature for arsenic and lead exposure. Risk assessments of several other sites with arsenic and
lead in soil have not found the vegetable ingestion pathway to be a s ign i f i cant driver of risk and
cleanup levels (e.g., Glass and SAIC 1992; CDM 1996). Exposure studies of residents in these
communities likewise have not shown s igni f i cant exposure from homegrown vegetables based
on l ev e l s in vegetables and biomonitoring results (Pol i s sar 1987; Pol i s sar et al. 1990; Hwang et
al. 1997).
Based on the data collected from this site, it appears that there is:

• No association between arsenic concentrations in yard soil and garden soil,
and that concentrations in garden soils remain re lat ive ly low d e s p i t e the high
range in yard soil concentrations. The document states (page 15, F i g u r e 2-10)
that no relation was observed between arsenic in yard soil and arsenic in
garden soi l , and concludes that the "source to yard soil does not a p p l y to
garden soil." ( N o t e : Figure 2-10 should be amended to include R2 values
with the regression equations.)

• Poor association between soil concentration and produce concentration.
Further analysis presented in the document indicates l i t t l e relation between
garden soil concentration and produce concentrations of arsenic or lead (R2

value of 0.29; F i g u r e 2-11). Only one garden (Proper ty 6) had soil
c:\windows\temp\vbi7Q ra comments.doc
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concentrations above 37 ppm, and with the exception of one onion sample,
vegetable samples f rom this garden were general ly comparable to some
individual samples of vegetables from other gardens with low soil arsenic
concentrations.

Never th e l e s s , the risk assessment f i n d s risks greater than 10"4 for several gardens even though
soil arsenic levels are undetectable for most of them. The high estimated risks are l ike ly due to
the re la t ive ly high arsenic concentrations in vegetable s (even from gardens with low arsenic in
s o i l ) compared to the literature ( S c h o o f et al. 1999) and from overestimated exposure
assumptions (see below). The high arsenic concentrations in the vegetable s could be attributed
to soil contamination on the vegetables. The risk assessment does not exp la in how the vegetable
sample s were handled, although we learned at the meeting with EPA on August 18, 2000 that
none of the vegetable s were p e e l ed and that they were rinsed with water in the f i e l d but not
scrubbed. It is also unclear if individual leaves of greens such as cabbage or collard were rinsed.
The risk assessment seems to conclude that risks from intake of arsenic in garden vegetables are
excessive when arsenic level s in garden soi l s exceed 50 m g / k g (Page 37, paragraph 5) based on
two f indings: 1) mean soil arsenic concentration for Property 6 was 51 mg/kg and the estimated
RME risk for Property 6 exceeded 1 x 10"̂ , and 2) the estimated RME garden vegetable arsenic
intake from Property 6 was greater than typical dietary intake of arsenic (2.63 / / g / k g / d a y vs.
0.81 / / g / k g - d a y ) . However, the data presented in the risk assessment do not support such a
conclusion. The site data are generally inadequate to f u l l y characterize garden vege table arsenic
or garden soil arsenic concentrations in the community. Data f rom more than three vegetable
type s were co l l e c t ed from only 4 of 19 gardens. Moreover, only one garden (Proper ty 6) had any
soil samples with arsenic concentrations greater than 37 mg/kg. However, other proper t i e s
exceeded a 1 x KT4 risk level even though their arsenic concentrations in garden soil were very
low and in many cases below detec t ion limits. The estimated RME vegetable arsenic intake for
Proper ty 6 is l i k e l y overestimated and may be well within the dietary range.
The arsenic vegetable concentration on Property 6 is biased high by an onion sample that appears
to be an outlier (as noted on Figure 2-11). The arsenic concentration of the onion sample
(0.98 m g / k g wet we ight) is a p p r o x i m a t e l y 5 times greater than that of the next highest sample
(0.2 m g / k g for the turnip sample). A similar situation occurred on Property 11, where the initial
garlic sample was 1.2 m g / k g (as reported in the EPA risk assessment meeting on August 8,
2000). Because soil from this garden had very low l eve l s of arsenic, garlic was resampled and
found to be much lower at 0.2 mg/kg. The onion sample from Property 6 should have been
resampled as well. It is l i k e l y that the garlic and onion sample s were contaminated with soil
because they were not pee l ed . Not p e e l i n g onions and garlic misrepresents exposure because
they are pee l ed be fore eating which would remove any soil t rapped on or between the layers of
skin. Excluding the onion sample gives a lognormal 95% UCL concentration of 0.2 m g / k g for
the Proper ty 6 garden vs. 0.5 m g / k g with the onion sample.
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Other assumptions used in the risk assessment calculations also bias the risks for this proper ty
and the others high:

• E P C s were calculated in the risk assessment using the greater of the 95% UCL
estimates for normal and lognormal distributions. However, U . S . EPA ( 1 9 9 2 )
guidance recommends analyzing data sets to determine the best fit
distribution. Analysis of the Property 6 garden produce arsenic data
(exc luding the potent ial outlier onion s a m p l e ) shows the di s tr ibut ion to be
more consistent with normality than lognormali ty. Using the appropr ia t e
equation to calculate the 95% UCL assuming a normal di s tr ibut ion
(U.S. EPA 1992) gives an EPC of 0.14 mg/kg. For most vege tab l e gardens,
however, the sample size was too small to use the 95% UCL for a lognormal
distribution. W i t h a small sample size, the maximum concentration becomes
the EPC because the 95% UCL is greater than the maximum. If more samples
were available, the 95% UCL would l i k e l y be lower than the maximum.

• Intake rates for homegrown vegetables from U . S . EPA ( 1 9 9 7 ) are based on
harvest, not consumption, and are averaged over the household. The amount
harvested does not equate to the amount consumed because some is lost in
preparation ( p e e l i n g , paring, cooking, etc.), some s p o i l s , and some is left
uneaten when served. A l s o , some of the harvest may be canned, frozen, or
given to others. U . S . EPA ( 1 9 9 7 ) recommends a p p l y i n g a fac tor to account
for weight loss during preparation. T a b l e 13-7 in U . S . EPA ( 1 9 9 7 ) reports
preparation losses for vegetables ranging from 0 to 28 percent ( T a b l e 1).
Thes e estimated losses do not include spo i lage or the portion given away.

T a b l e 1 . W e i g h t loss d u r i n g p r e p a r a t i o n

V e g e t a b l e
Beets
Broccoli
Cabbage
Carrots
Cucumbers
Let tuce
Onions
Peas
P e p p e r s
P u m p k i n s
Snap Beans
Tomato e s
Potatoes

Weigh t Loss( p e r c e n t )
28
14
11
19
18
22

5
2

13
19
18
15
0

Source: U.S. EPA (1997), Tabl e 13-7.
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V e g e t a b l e intake rates should be m o d i f i e d to include a preparation loss factor.
The average loss for the 13 vegetables l i s t ed in T a b l e 1 would be an
appropr ia t e es t imate of preparation weight lo s s , i.e., 14 percent.

• Only a portion of the arsenic in vegetables is present in the inorganic form
versus the organic form, which is considered re la t ive ly non-toxic. For
example , in a market basket survey of inorganic arsenic in f o o d that included
10 d i f f e r e n t vegetable type s , the percent of arsenic present in inorganic form
ranged from 9 percent in tomatoes to 100 percent in l e t tu c e , spinach, and peas
( S c h o o f et al. 1999). The average for all vege tab l e s sampled was 59 percent.
The risk assessment should take into account the fract ion of arsenic that is
present as inorganic arsenic when es t imating arsenic intake from homegrown
vegetables.

T a b l e 2. F r a c t i o n of arsenic in vege tab l e sas total arsenic
V e g e t a b l e
Green Beans
Carrots
Corn
Cucumbers
Lettuce
Onions
Peas
Potatoes
S p i n a c h
T o m a t o e s

I n o r g a n i c Arsenic(percent o f t o t a l )
57
53
69
43
100
34

100
29
100

9
Source: S c h o o f e t a l . (1999).

A p p l y i n g a fac tor that accounts for both preparation loss (1 - 0.14 = 0.86) and
the f ra c t i on of total arsenic present in the inorganic form (0.59) would reduce
the estimated risks by approx imate ly one-half (i.e., 0.86 x 0.59 = 0.51). T h i s
would put the estimated risk in three of the f i v e gardens that the risk
assessment i d e n t i f i e d as having elevated risks within the acceptable range
(i.e., 10~6 to 10"4). The risk of Property 11 drops to 3 x 1(T*. The EPC for
this garden is determined by the garlic sample, which has a corresponding soil
concentration of non-detectable for arsenic. For Property 6, a p p l y i n g the
correction fac tor to the alternate EPC of 0.14 m g / k g (based on the assumption
of a normal dis tribution and excluding the outlying onion sample , as described
above) gives an estimated RME risk of 2 x 10"4, only s l i g h t l y above the
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acceptable risk range, and well within the typ i ca l dietary intake of arsenic
stated on Page 37. As stated in the risk assessment (page 37, paragraph 1),
this re la t ive ly small magnitude of excess risk "...is due in most cases to the
conservatism introduced by use of the 95% UCL of the mean rather than the
mean concentration for the risk assessment." Actual exposures (and
associated risks) are likely to be lower.

• The risk assessment also calculated intake rates assuming that intake of all
homegrown vegetables was equivalent. Simi lar ly , the risk assessment
assumed that chemical concentrations in all vegetables and chemical intake
from all vegetable type s were equivalent. Data from other analyses and
practical knowledge do not support these assumptions. As an example ,
review of T a b l e s 13-35 through 13-60 of U . S . EPA ( 1 9 9 7 ) (consumer-only
intake of individual home-produced f o o d s ) , shows that median consumer
"intake" of homegrown onions (0.2 g / k g - d a y ) is 5 times less than homegrown
pota toe s (1.3 g /kg-day). The d i f f e r e n c e s are further accentuated when one
considers that the rates cited above are harvest rates based only on survey
responses where the s p e c i f i c vegetable was harvested during the 7-day survey
period. T h u s , growing season and the production capaci ty of s p e c i f i c
vegetables in the typi ca l home garden would further d i f f e r e n t i a t e the intake
rates. D i f f e r e n c e s in preparation loss rates would also d i f f e r e n t i a l l y a f f e c t
actual intake rates. Intake rate d i f f e r e n c e s among individual vegetables and
classes of vegetables is par t i cu lar ly important given that vege table s type s
l i k e l y d i f f e r in the amount of arsenic uptake.

• An EPA Region 10 risk assessment for the residential area near the Tacoma
Smel t e r site ( G l a s s and SAIC 1992) analyzed data from one of the largest
known studies of metal uptake from soil into vegetables (Heilman and Ekuan
1977). T h i s analysis showed that arsenic uptake d i f f e r s d e p e n d i n g on
vegetable type. For root vegetables (the vegetable class into which U . S . EPA
[ 1 9 9 7 ] groups onions), arsenic concentrations were e s s ent ia l ly constant over a
wide range of soil concentrations. L e a f y vegetable arsenic concentrations,
however, increased s l i g h t l y as soil arsenic increased. Given the small and
uneven dis tribution of soil arsenic concentrations available in the V B / I 7 0
study, and the re la t ive ly small number of vegetable sample s c o l l e c t e d , it is
important to consider the results from analysis of larger datasets. The
H e i l m a n and Ekuan ( 1 9 7 7 ) study included 228 garden vegetable sample s and
a range of soil arsenic concentrations from non-detect to almost 500 mg/kg ,
giving it more power to detect re lat ionships than the V B / I 7 0 dataset. Whi l e
we do not recommend that the approach of Gla s s and SAIC be repeated for
this site because of data l imitat ions , the risk assessment could note the
analysis and conclusions of Gla s s and SAIC ( 1 9 9 2 ) that indirect ingestion of
soil was the primary pathway of concern rather than vegetable ingestion.
Citation of the literature on biomonitoring results of residents further support s
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the conclusion that the homegrown vegetable pathway is not a concern for
arsenic and lead in soil.

Asses sment of S h o r t - T e r m Exposures
No mention of the assessment of short-term exposures is provided in either the section that
presents the exposure assumptions ( S e c t i o n 4.2) or the T o x i c i t y Assessment ( S e c t i o n 4.3). The
f ir s t mention of short-term exposures appears in the Risk Characterization ( S e c t i o n 4.4). The
document should be revised to include the necessary information in each appropr ia t e section of
the document.
We acknowledge the d i f f i c u l t i e s in determining an appropr ia t e ingestion rate for short-term soil
exposures. The data available on this topic are imprecise and do not allow for a good
quant i f i ca t i on of exposure rates. However, the exposure assessment should match the soil
ingestion rate and the toxic i ty reference value to the appropr ia t e age range used in s e l e c t ing the
body weight. The body weight se lected for use in the assessment of short-term exposures is
10 kg, and is assumed to be representative of a 6- to 12-month-old child. A child of this age is
unlikely to be l e f t unattended or to incur large exposures in a residential yard, because they
general ly are not yet walking. The s tudies available in the l i terature tend to provide data on
children who are at least 1 year of age. Other indirect informat ion such as on blood lead level s
suggests that 2-year-old children are more highly exposed than younger ages. There f or e , a body
weight value of 12.3 kg, which is the average for children aged 1-2 years, would be a more
accurate assumption. T h i s body weight for 1 - to 2-year-old children, however, is also very
conservative when used with the subchronic re ference dose which is based on exposures up to
15 years (see below).
A 10-kg body weight ( f o r a 6- to 12-month-old) is very conservative for use with the subchronic
R f D , which is based on s tudies in which health e f f e c t s at the s p e c i f i e d doses are documented in
much older children (e.g., 0-9 years, (Mazumder 1998). Although the subchronic RfD is stated
to be based on arsenic exposure per iod s of 6 months to 15 years, those showing e f f e c t s in the
literature studies for the shorter exposure periods had much higher doses than the subchronic
RfD, and those showing e f f e c t s at the lowest doses had longer exposure (e.g., see Mazumder et
al. 1998; T s e n g et al. 1968). T h u s , even using a 12.3-kg body weight for a 1- to 2-year-old is
s t i l l very conservative because the subchronic RfD is intended to be protec t ive of children
exposed up to age 15. Because arsenic tox i c i ty is a f unc t i on of both dose and l ength of exposure,
the n o - e f f e c t dose for 1 year of exposure should be higher than for 15 years of exposure. The
subchronic RfD used by the risk assessment is from a 1995 EPA Region VIII memorandum.
T h i s subchronic RfD has been revised and has undergone outs ide peer review on a national level.
The result s of the latest evaluation incorporating newer informat ion should be used.
The derivation of the subacute RfD needs more explanation. In part icular, the lack of
appearance of the primary s tudie s in the Reference section indicates that only a secondary source
was reviewed (the 1998 ATSDR tox i c o l ogy p r o f i l e ) . T h i s secondary source, however, has been
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found to have errors and needs updating. I n f o r m a t i o n regarding the t y p e s of exposure and the
age and characteristics of those exposed in the studies would be h e l p f u l for understanding
whether the value is a reasonable and protect ive number. We are reviewing the recent li terature
on subacute e f f e c t l eve l s and will provide our f i n d i n g s in a subsequent memorandum. A general
comment in s e l e c t ing a subacute RfD is that many of the short-term studies in the li terature may
be of longer exposure duration than considered by the subacute scenario.
The higher soil ingestion rates for short-term exposure may also be associated with a lower
b i oava i lab i l i ty than under the chronic incidental exposure scenario. The larger mass of soil in
the gastrointes t inal tract may provide more binding of metal s and decrease their absorption.
Some mention should be made of this conservative assumption.

B i o a v a i l a b i l i t y
The relative b i oava i lab i l i ty ad ju s tment f a c t o r (RBA) used in this d r a f t risk assessment is a UCL
that includes outlier data that appear erroneous. The d r a f t document from which EPA selec t s the
RBA used in this assessment (Relative Bioavai lab i l i ty of Arsenic in S o i l s from the V B I 7 0 S i t e ,
U . S . EPA 2000) needs to be corrected, and the revised RBA incorporated into all risk
calculations. In the meeting on August 14, EPA responded to our previous comments by noting
that the outlier results were miscalculated and that the new UCL for b i oava i lab i l i ty is 0.45 rather
than 0.5. We recommend that all calculations be rechecked, not j u s t the outlier results. We
repeat for the record our previous comments below which were sent to EPA:

• On F i g u r e s 4-5,4-6, 4-7, and 4-8, the regression equations for Days 10-11 are
the same on all f igures . It appears that the equation for N a A s appears on the
f o l l o w i n g f igur e s for soil. It is not clear whether this appar en t ly erroneous
equation was used in the soil calculations.

• The units for dose on Figure s 4-1 through 4-8 appear to be incorrect. The
units are l i s t ed as / / g / 4 8 hrs.

• We are unable to reproduce the arsenic excretion values shown on F i g u r e 4-6.
We a t t empted to conduct this calculat ion by m u l t i p l y i n g the urine volumes
( T a b l e C-3) by the urine arsenic concentrations ( T a b l e C-4). For days 8/9 ,
Group 4 (TM4; 50 //g/kg dose), we calculated 210.6, 283.5, 232, and 223.6 jug
for swine nos. 918, 929, 932, and 937, re spec t ive ly. None of these values
corresponds to the highest value for the low dose shown on Figure 4-6.
S i m i l a r l y for Group 5 (TM4; 125 ^ g / k g dose) we calculated 273, 290.4,
433.6, and 294 //g for swine nos. 913, 914, 919, and 939, re spec t ive ly, none of
which corresponds to the two highest values in the f igur e .

• We were unable to f i n d the urine excretion values for days 1 0 / 1 1 , and wonder
if they are the values f o l l o w i n g the day 8/9 data that are l i s t ed as "day 1." If
they are, then the same issue arises: we are not able to reproduce the outliers.
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In the risk assessment document, the last sentence in the section on Uncertainty in Bioavailabi l-
ity (page 39) gives the mis leading impression that the b ioavai labi l i ty s tudy and data are uncertain
to the point of being unreliable for pred i c t ing human exposures. Some mention should be made
of the f a c t o r s that are designed to increase the b i oava i lab i l i ty est imate, such as administering the
soil to juveni l e swine, which tend to absorb metals to a greater extent than adult animals, and
s e l e c t ing the UCL of the b ioavai lab i l i ty estimate rather than the most l i k e l y estimate.

Lead Risks a n d I E U B K M o d e l i n g
The main text of the section on lead exposure and heal th risks contains some use fu l information
that h e lp s p la c e the lead risks at V B / I - 7 0 in per spe c t ive (e.g., the f i n d i n g s f rom EPA's 3-city
urban abatement p r o j e c t ) . T h i s in format ion should also be mentioned in the Executive
Summary.
In general, considerably l i t t l e e f f o r t seems to have been devoted to accurately assessing lead
risks in the community. W i t h the exception of house dust, the UBK model ing conducted as part
of this assessment uses mos t ly d e f a u l t inputs . Perhaps the thought was that because the arsenic
l eve l s were higher, any cleanup decisions would be driven by arsenic. N e v e r t h e l e s s , many of the
proper t i e s with elevated lead l eve l s do not have elevated arsenic levels. Consequently, more
s i t e - s p e c i f i c e f f o r t (e.g., in vitro bioaccess ibil i ty measurements, s i t e - s p e c i f i c geometric standard
deviation [GSD]) should have been devoted to assessing lead risks.
As noted by the report, the ratio of lead concentration in indoor dust to outdoor soil is a f f e c t e d by
the presence of lead paint in some houses. Data from these houses biases the assumed e f f e c t of
lead in soil on lead in house dust in the IEUBK model. Lead paint may also a f f e c t outdoor soil
concentrations near the house. As a result, cleanup decisions for yard soil should consider the
source of lead. Cleanup of soil will not address lead in the home from paint and cleanup to the
lower level s for homes without lead paint problems is not necessary to protect health.
The in vitro b ioacce s s ib i l i ty test was run for arsenic in soil and should have been run for lead as
well. A considerable amount of data has been co l l e c t ed that shows good correlations between
the in vitro test and the in vivo swine studies for lead (e.g., Ruby et al. 1999).
The IEUBK model is very sensitive to the selection of G S D . T h i s value should represent the
individual variation in blood lead level expected within a yard, not the variation in blood lead
l eve l s across a community. The IEUBK model ing included in this assessment incorporates the
d e f a u l t GSD of 1.6. No e f f o r t seems to have been made to j u s t i f y an appropr ia t e assumption for
this community. EPA Region VIII has found at several other sites that a value of 1.4 represents a
more appropriate individual G S D . A discussion of the selection of an appropriate GSD and the
technical derivation of the 1.4 value has also been pub l i shed recently (Griffin et al. 1999).
G r i f f i n et al. ( 1 9 9 9 ) note that calculat ions of the individual GSD are h igh ly sensitive to the blood
lead value assumed for non-detectable values. Using half the detection limit rather than near the
detection l imit for non-detected values results in a GSD higher than 1.4. However, it is
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te chnical ly inaccurate to al low additional variation at the low end of the blood lead di s tr ibut ion
to increase the risk of an elevated blood lead level at the upper end of the distribution. We
recommend that EPA evaluate the available blood lead and environmental data and calculate a
s i t e - s p e c i f i c individual G S D i f po s s i b l e .

M i s c e l l a n e o u s A d d i t i o n a l Comments
Page ES-8. The discussion of the risk characterization on this page includes the f i r s t discussion
of CTE and RME exposure estimates. These concepts should be introduced in the discussion of
the exposure assessment.
Page ES-9. The f ir s t paragraph of this page states that an HQ value of 1.4 exceeds 1E+00. All
HQ values should be rounded to one s igni f i cant f i gur e be fore being compared to a "range of
concern."
Page 18, I n h a l a t i o n of S o i l / D u s t in Air. Addi t i ona l di scuss ion of the potent ial exposures and
risks f r om inhalation of dusts should be included here. T h i s could include the l imitat ions of the
available data, and a more complete discussion in the text of the calculations provided in
A p p e n d i x B. A l s o , this section should reiterate why inhalation exposures to non-residential
dust s are not included in this document (i.e., that they are part of a d i f f e r e n t Operable Unit).
Page 19, last p a r a g r a p h on workers. T h i s paragraph states that there is no known reason why
commercial proper t i e s in the vicinity of the Globe site should be less contaminated than
commercial proper t i e s in the vicinity of the VBI-70 site. More explanation for this statement is
needed in l ight of what is known about the sites. For example , sampl ing on residential proper t i e s
has shown higher arsenic concentrations in the VBI-70 area than near the Globe site.
Page 24, Q u a n t i f i c a t i o n of soil and dust ingestion. The input values for exposure parameters
assume that 100 percent of soil and dust ingestion exposure occurs 350 days/year f rom birth to
age 30 years. Because the source area in this assessment is so small (i.e., one residential yard),
the risk assessment should mention the conservativeness of this assumption. A more real i s t i c
assumption is to consider a f ra c t i on of exposure that would occur from the source area.
Certainly, over the course of even 2 years, other, non-source areas would contribute to soil
ingestion. A d d i t i o n a l l y , the exposure frequency could be a d j u s t e d to account for snow cover and
inclement weather, which would decrease the amount of soil ingested.
Page 26. Tracer s tudies measuring soil ingestion in young children also support this ratio of
indoor house dust ingestion to outdoor soil (Stanek and Calabrese 1992).
Page 33, last paragraph . T h i s paragraph states that "the apparent absence of proper t i e s with an
RME cancer risk above IE-04 in F i v e Points and G l o b e v i l l e may be a consequence of the fac t
that only a small number of homes were sampled in these areas, rather than an authentic absence
of impacted properties." Given the prox imi ty of these areas to the Globe p lant and the former
Omaha Grant smelter relative to other areas of VBI-70, it seems odd that none of the homes
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sampled were above IE-04, even with the small sample size. If the source of the arsenic
contamination in the neighborhoods was related to emissions f rom smelters, one would expect
more consistent elevations of arsenic in soil closer to the smelters, such that variation in sample
size would have less impact. Variation in sample size has a greater impact when the pattern of
contamination is random and unpred i c tab l e , which appears to be the case here.
Page 35, exposure frequency. Add "hot spot" a f t e r "yard soil."
Page 38, second f u l l p a r a g r a p h . T h i s paragraph indicates that the bulk soil concentrations may
underestimate the arsenic risk by about 20 percent, because arsenic concentrations tended to be
higher in the f i n e f ra c t i on (which is the f rac t i on to which p e o p l e would more o f t e n be expo s ed).
On the other hand, the XRF readings tended to be high relative to the ICP method used in the
laboratory, which is the usual standard. T h u s , the risk is not necessarily underestimated.
F i g u r e 4-1. The t i t l e of this map indicates that it d e p i c t s areas of elevated cancer risks. The key,
however, indicates that exposure point concentrations are mapped. The t i t l e and the key should
be consistent.

Exponent apprec iate s the o p p o r t u n i t y to o f f e r comments on the Draf t Baseline Human H e a l t h
Risk Assessment for the Vasquez Boulevard and 1-70 S u p e r f u n d S i t e . Please contact me by
phone or e-mail ( t s u j i j @ e x p o n e n t . c o m ) if you have any questions.
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EnviroGroup L i m i t e d
C L I E N T M E M O R A N D U M

TO: Bob L i t l e , Asarco
CC: Linda Larson, H E W M
F R O M : Dave F o l k e s , EnviroGroup
S U B J E C T : Comments on Draf t Baseline Risk Asse s sment , VB-I70 S i t e
D A T E : Sept ember 6, 2000

T h i s memorandum provides my comments on the Baseline Human H e a l t h Risk Assessment
report ( p u b l i c review d r a f t ) f o r t h e VB-I70 S u p e r f u n d S i t e , prepared b y I S S I C o n s u l t i n g
Group, Inc. for the U.S. EPA, Region VIII, and dated J u l y 2000.
Sect ion 1.2 Basis for Potential Concern
p.l T h i s section of the report only i d e n t i f i e s releases f r om the smelters as po t en t ia l

sources of soil contamination in the VB-I70 area. W h i l e we understand that this
section addresses the initial basis for concern at the time of l i s t i n g and may not
r e f l e c t EPA's current or f i n a l conclusions regarding sources, we believe the statement
is an inaccurate repre sentat ion of in format ion available to EPA at that time, and
gives the reader a biased impression at the outset of this important report. Prior to
site l i s t ing, EPA was also aware of evidence of pe s t i c ide impacts from the Globev i l l e
s tudies (e.g., EnviroGroup 1997) and p e s t i c i d e s should also have been considered a
priori p l a u s i b l e sources of at least some of the contamination. Further , if this section
is intended to represent the basis for concern at the time of l i s t ing , the wording
should be in the past tense. If it is intended to r e f l e c t EPA's current basis for
concern, the omission of any reference to p e s t i c id e s is in direct c o n f l i c t with many of
the conclusions presented elsewhere in the report (e.g., p.5, p.17). We recommend the
f o l l o w i n g revision:
"The source of these elevated level s is not known, but a priori, it is was considered
p l a u s i b l e that the contamination is was associated with releases f rom the Globe
f a c i l i t y and/or f rom one or both of two other smelters which previously existed in the
area (the Argo S m e l t e r and the Omaha and Grant S m e l t e r ) , and/or f rom historic
applicat ions of pe s t i c ides known to have been used in the area that
contained both arsenic and lead."

Sec t i on 1.4 Organization of this Document
p.2 The term "smelter-related chemicals (metals)" i m p l i e s that the metals can only be

f r om the smelters and may confu s e the reader. In f a c t , the metals are equal ly
"pesticide-related" and "paint-related" and, of course, natural constituents of soil. We
recommend striking the term "smelter-related chemicals".
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Sect ion 2.4.2 S p e c i a t i o n of Arsenic and Lead
p.9 The report states that the "highest amount" of lead occurs as lead arsenic oxide. The

term "amount" is vague, but may cause many readers to i n f e r that lead most
commonly occurs as lead arsenic oxide, when F i g u r e 2.6 indicates that the soil
mineral phases, e.g., lead pho spha t e and lead manganese oxide, occur more
f r e q u e n t l y and in greater total mass. It would be more accurate to say that the
phase with the highest "concentration" in a single sample was lead arsenic oxide, but
that may s t i l l be mi s l eading unless the phase di s tr ibut ion is described more
compl e t e ly .

Sec t ion 2.6.2 Residential Dust S a m p l i n g
p. 14 The report notes there is only a weak correlation between arsenic and lead in soil

and indoor dust, and that the source of high lead concentrations in dust at two
locations "could be associated with lead paint". In f a c t , the weak correlation between
indoor dust and soil may indicate a common source of the l ead , i.e., lead paint. We
note that 130 of the 144 paint sample s analyzed at VB-I70 exceeded the screening
level of 1 mg/cm 2 for lead paint (see page 7 of report).

Section 2.6.3 Residential Garden S a m p l i n g
p. 15 The report states that no r e la t i on sh ip was observed between arsenic in yard soil and

arsenic in garden soil, and surmises that "whatever the source is for yard soil does
not a p p l y to garden soil". We agree with this observation, which is consistent with
the a p p l i c a t i o n of a lawn care p e s t i c i d e (e.g., crabgrass k i l l e r ) that, presumably,
would not be a p p l i e d to a garden, and is inconsistent with airborne f a l l o u t , which
would impact both gardens and lawns (even if garden soils were d i l u t e d , a
correlation should sti l l exist).
However, we disagree with the statement that "garden soil s are not equivalent to
yard soi l s , presumably because most gardens are amended by addi t i on of so i l , p ea t ,
f e r t i l i z e r , etc." F i r s t , the arsenic concentrations observed in many yards are s imp ly
too high to be di luted to low levels by any reasonable amount of amendments.
S e c o n d , we would s t i l l expect to see a s ign i f i cant (al though weakened) correlation
between yard soils and garden soil s if d i l u t i on due to amendments was the only
reason for d i f f e r i n g concentrations.
The weak correlation between lead in garden and yard soils is consistent with lead
paint and gasoline sources. Both garden and yard soi l s would be impacted equally be
l eaded gas emissions, al though d i lu t ion of garden soil s by amendments and t i l l i n g
would reduce leaded gas contributions relative to sur f i c ia l yard soil s and varying
amendment practices would also add some variance to the correlation. More
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s i g n i f i c a n t l y , most gardens are not within the dr ip line of houses and are less l ik e ly
to be impacted by lead paint chips than yard soil composi te s (which include sub-
sample s co l l e c t ed near the house and other painted structures).

2.6.4 S a m p l i n g at Schoo l s and Parks
p. 16 We encourage EPA to look at the previous land use of the one school property with

elevated arsenic concentrations. Was it f o r m e r l y r e s ident ia l , or were the sample s
with high arsenic collected next to a residential property?

3.1.3 Exposed Populat ions and Potential Exposure Scenarios
p. 18 The term "smelter-related contaminants" is mi s l ead ing and should not be used (see

comment to Sect ion 1.4, p.2).
4.4.3 Risks from Home-Grown Vegetables
p.37 According to the report, the cause of elevated arsenic concentrations in vegetables at

p r o p e r t y 6 (0.17 to 0.98 mg/kg ww, see T a b l e 4.3) is arsenic in the garden so i l , at an
average concentration of 51 ppm. However, the correlation between arsenic
concentrations in garden soi l s and vegetable s shown on F i g u r e 2.11 sugges t s that the
vegetable concentrations at prop er ty 6 are higher than expected based on the soil
concentration.

5.3.1 Risks from Lead in Soil and Dust
p.42 The percent of homes with average lead concentrations exceeding 400 ppm varies by

neighborhood, according to the table on p. 42. A large body of technical l i t erature,
including s tudies publ i shed by EPA and H U D , have demonstrated that so i l s ad ja c en t
to houses with lead paint are l ike ly to have elevated lead concentrations due to paint
chips (e.g., see B a t t e l l e 19981). T h e s e concentrations may range into the thousands
of parts per mill ion and may impact soils well beyond the dr ip line (e.g., see attached
le t t er to Region VII E P A ) . Because the composite sample s co l l ec t ed by EPA at the
VB-I70 site include sub-samples located close to houses and other painted structures,
the lead concentration is undoub t ed ly i n f l u e n c e d by the presence of lead pa in t , f ound
at 130 of 144 homes tes ted at the site (p._). T h e r e f o r e , we recommend that EPA
look for correlations between average lead concentration and house age, construction
(brick or f r a m e ) , condit ion, and size of property. The prop er ty size is important
because smaller proper t i e s are more l ike ly to have a greater percentage of the yard
(and, there fore , composite sub- sample s) that is in close proximity to a. painted
structure.

' B a t t e l l e Memorial I n s t i t u t e , February 1998. Sources of Lead in S o i l : A Literature Review. Prepared for U . S .
E P A , Report No. EPA 747-R-98-001a.
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In addi t i on, we recommend that EPA not evaluate site wide trends in lead
concentrations in isolation, which may lead to invalid conclusions regarding both the
di s tr ibut ion and sources of the l ead, but also consider trends already e s tabl i shed by
the U S G S and S k y l i n e Labs, Inc. across the Denver me t ropo l i t an (and Front Range)
area. T h e s e data clearly show that soil lead concentrations are highest along the
S o u t h P l a t t e River urban corridor, generally increasing to the southwest of the VB-
170 area.

attachment
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Linda R. Larson, Esquire
H e l l e r , Ehrman, W h i t e & M c A u l i f f e
6100 Columbia Center
701 Fifth Avenue
S e a t t l e , WA 98104-7098
Dear Linda:

As you requested, this l e t t e r provides the re sul t s of lead paint and soil t e s t s conducted
at 1819 Wirt S t r e e t in Omaha, NE, a day care p r o p e r t y where previous soil t e s t s by the U . S .
EPA indicated that lead concentrations in the yard (beyond the "dripl ine") exceeded the EPA
removal action level of 400 p p m . The re sul t s of our t e s t s , as described below, indicate that
lead paint chips are r e spon s i b l e for elevated soil lead concentrations in soils beyond the
drip l ine of the house.
XRF SCREENING OF HOUSE

The house at 1819 Wirt S t r e e t , built in 1905, is a s ingl e story, wood frame structure
with deteriorated and pee l ing paint on all four sides, as indicated by Photos 1 through 6
(at tached). AMI Group (AMI) of Omaha, NE was contracted to conduct an initial screening of
the house using a por tab l e XRF lead based paint spectrum analyzer (model RMD L P A - 1 ) to
determine whether lead was present in paint on the exterior of the house. AMI took 5
readings f r o m the exterior of the house, at locations shown on F i g u r e 1, and 12 calibration
readings. All readings were above the EPA action level for lead in paint of 1.0 mg/cm 2 (see
T a b l e 1), indicating the presence of lead paint.

T a b l e 1. XRF Readings of H o u s e Exterior Paint (mg/cm")

2.2 >9.9 6.5 >9,9 >9.9

T h e s e f i n d i n g s are consistent with the technical l i t erature, indicating that houses built
prior to 1972 and par t i cu lar ly 1950 are likely to have at least one coat of lead paint still
present on the structure (Francek, 1992, Schmitt et al. 1988, Mielke, 1991).
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S O I L S A M P L I N G A N D T O T A L L E A D A N A L Y S E S

Two compos i t e soil sampl e s were c o l l e c t e d f r o m the f o u r sides of the house, over the 0 to
2 inch d e p t h interval (Figure 1). One compos i t e s a m p l e on each side of the house was co l l e c t ed
at a distance of approx imat e ly 2 f e e t f r om the structure (i.e., within the d r i p l i n e ) , and the
second compos i t e s a m p l e was c o l l e c t ed at a di s tance of a p p r o x i m a t e l y 6 f e e t f r o m the s tructure
(i.e., out s ide the dr ip l in e) . An addi t ional compos i t e s a m p l e was c o l l e c t e d a p p r o x i m a t e l y 28
f e e t southeast of the southeast corner of the house, in a loca t ion remote f r o m painted
structures.

Each c o m p o s i t e consis ted of 3 s u b s a m p l e s , all located an equal dis tance f r o m the house
(e.g., 2 f e e t or 6 f e e t ) and about one f o o t apart in a direction paral l e l to the wall. The sample s
were co l l e c t ed using a clean hand trowel and p lac ed in quart size z i p l o c k p l a s t i c bags.
S a m p l i n g equipment was decontaminated prior to the co l l e c t ion of each composi te s a m p l e by
brushing off visible dir t , washing the tool with Alconox and water, rinsing with d i s t i l l e d water,
and allowing the tool to air dry. The samples were logged onto a chain of custody form and
s h i p p e d to the Paragon Analyt i c s , Inc. laboratory in Fort C o l l i n s , Co lorado . Each composi te
soil sample was analyzed for total lead by EPA Method 6010B. The re sul t s of the analyses are
presented in the laboratory report (Attachment 1) and are summarized on T a b l e 2, below.

T a b l e 2. Results of T o t a l Lead Analyses on Soi l S a m p l e s ( n a g / k g )

N - 2 ' 1200 E-2' 1200
N-6' 850 E-6' 2600
S-2' 1200 W-2' 1200
S - 6 ' 1600 W-6' 1200

Remote 260

All eight sample s c o l l e c t ed within 6 f e e t of the house had elevated lead concentrations,
ranging f rom 850 m g / k g to 2600 mg/kg , compared to a concentration of 260 m g / k g at the
remote sample location (28 f e e t from the house). These data are consistent with lead impacts
in soil due to lead paint, which are generally expec t ed to be greater near the house than at
remote locations. We understand this is the reason EPA co l l e c t ed s eparate yard (Y) and
f oundat ion or dripline (D) samples during its investigation program. We also understand that
the decision to remediate proper t i e s was based on the maximum Y sample result.

Accord ing to the EPA Omaha Lead Ref ining S i t e Inve s t i ga t i on F i e l d S a m p l i n g Plan
(FSP), Revision 1, dated March 22,1999, EPA d e f i n e d the f oundat ion zone as the area within
2.5 f e e t of the house. However, the data presented herein show that, on three of the four sides
of the house, sample s co l l e c t ed at a distance of 6 f e e t had lead concentrations that were
higher than or equal to the concentration found at 2 f e e t . T h e r e f o r e , these data indicate
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that lead paint impac t s can extend well into the zone where EPA c o l l e c t e d its yard (Y)
samples 1 .

T h e s e f i n d i n g s are consistent with s tud i e s in the l i t erature . For example , the r e su l t s of
a Minnesota P o l l u t i o n Control Agency soil lead survey in 1985 indi ca t ed that lead
concentrations in yard s ampl e s were intermediate between the high values in the f o u n d a t i o n
zone (within 5 ft. of the s truc ture) and the low concentrations f ound in remote areas unl ike ly
i n f l u e n c e d by lead paint (e.g., p u b l i c p l a y grounds). N o t e that the f o u n d a t i o n zone in the
Minnesota s tudy was considered to be twice as wide (5 ft) as that d e f i n e d by the EPA FSP.
S T E R E O M I C R O S C O P Y A N D S E M A N A L Y S E S

The two soil s ampl e s on the east side of the house (25 and 6' d i s t a n c e s ) and the remote
sample (28' f r o m house) were s p l i t in the f i e l d and sent to DCM Sci enc e Laboratory for
s t ereomicro s copy analyses to detec t the presence of paint chips in the sample s . Paint ch ip s
were observed in all three sample s , ranging f r o m one small chip in the remote sample , to
numerous chips in the E - 6 ' sample (see DCM repor t , Attachment 2). T h e f o r e , the s a m p l e with
the highest lead concentration (E-61 at 2600 m g / k g ) also had the greatest number of paint
chips , while the sample with the lowest lead concentration (E-remote at 260 m g / k g ) had the
least Observed paint chips ranged f r o m 1 mm to 1 cm in size in the soil s a m p l e s p l i t s (which
were not ground or sieved). The chips showed a high degree of weathering and were easily
pulver ized . T h e r e f o r e , a s igni f i cant percentage of the paint chips would l ike ly remain in
sample aliquots a f t e r pulverizing and sieving for total lead analyses.

Three paint chips f r om E-2' and E-6' and the one paint chip f r o m E-remote were
analyzed by a scanning electron microscope ( S E M ) equ ipped with an energy di sper s ive x-ray
spec trometer ( E D S ) . C o m p l e t e elemental concentrations in weight percent oxides were
determined for each paint chip, as r epor t ed in Attachment 2. The lead oxide (PbO) percent is
shown below in T a b l e 3.

T a b l e 3. Lead Oxide Content in Paint C h i p S a m p l e s

E-2' 1200 1.22
1.88
1.17

E-6' 2600 7.19
12.79
38.36

E-remote 260 0.85

1 Soi l lead concentrations repor t ed by EPA for 1819 Wirt Stre e t ranged f r om 83 to 745 for the yard
sampl e s , and 574 for the f oundat i on sample. Only one yard s a m p l e exceeded 400 ppm.
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These results show that lead was present in all paint chip sample s se lec ted for
S E M / E D S analyses. The lead content of the paint chips varied considerably, f r om less than
1% in the remote s a m p l e to 38% in one chip f r o m soil s a m p l e E-6'. Not surpr i s ing ly , E-6' also
had the highest to tal lead concentration in the soil.
C O N C L U S I O N S

Several important conclusions may be drawn f r o m the re su l t s of the soil and paint chip
t e s t s at 1819 Wirt Stree t .
• S o i l lead concentrations are r e la t ed to the number of paint ch ip s , and the lead content
of the paint chips , in the soil.
• Lead paint impacts occur beyond the 2.5 f o o t dr ip l ine zone d e f i n e d by EPA. In f a c t , the
highest lead concentration (and number of paint chips and lead concentration in the paint
c h i p s ) were f ound in a sample co l l e c t ed 6 f e e t f r om the house. On three out of f our sides of the
house, the lead concentration at 6 f e e t was equal to or higher than the concentration at 2 f e e t .
• Yard ("Y") soil samples col lec ted by EPA during its investigation were likely impacted
by lead paint chips at homes where lead paint was present on the structure, including 1819
Wirt S t r e e t . T h e r e f o r e , c l eanup decisions may have been triggered by lead paint. For
example, the remote sample col l ec ted during this investigation, which only had one small
paint .chip with a re lat ively low lead concentration, was 260 mg/kg, likely more representative
of soi l s not impacted by lead paint and well below the 400 mg/kg removal action level.
• The actual extent of lead paint impacts beyond the walls of a house are not well
established and, to a certain extent, are likely site s p e c i f i c . Although higher lead
concentrations are more l ike ly to be f ound close to painted structuress (e.g., house, f enc e ,
garage, wooden p l a y area structures), the results of this investigation, as well as other studies
in the literature, show that impacts due to lead paint can also exist several f e e t f r om the
structure, beyond the actual dripline. Wind blowing, water r u n o f f , lawn mowing, f o o t t r a f f i c ,
l a n d s c a p i n g , and other activit ies and events are l i k e l y mechanisms by which paint chips
become di s tr ibuted across a yard.
R E C O M M E N D A T I O N S

Thorough sampl ing and analysis, inc luding s tereomicroscopy and SEM analyses for
lead paint chips , is necessary in each yard to determine the extent to which soils are impacted
by lead paint, rather than other sources of lead in the environment. S a m p l e s should be
examined for lead paint chips prior to pulverization and sieving. S e t t i n g an arbitrary distance
for the f o u n d a t i o n zone (or lead paint impac t s) is not s u f f i c i e n t to ensure these impact s are
neglible.
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Please call if you have any questions.
S i n c e r e l y ,
E n v i r o G r o u p L i m i t e d

David J. F o l k e s , P.E.
Principal

enc. Photos 1 through 6
F i g u r e 1 - S a m p l i n g Locations
Attachment 1 - Paragon Report
Attachment 2 - DCM Report

cc: Bob L i t l e , Asarco ( w / e n c )
Robert F e r r i , Asarco ( w / e n c )
Peter N i c k l e s , Esquire (w/enc)



T A R G E T S H E E T
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D O C U M E N T D A T E :
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3p<?S -2
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RECEIVED -" .IN -6 20C3
P A R A G O N A N A L Y T I C S , _ _ _ _ _ _ _ _ _ _ _ _ _ _

225 Commerce Drive * Fort C o l l i n s , CO 80524 » (800) 443-1511 * ( 9 7 0 ) 490-1511 * FAX ( 9 7 0 ) 490-1522
June 5, 2000

Mr. K e n M e t z g e r
Envirogroup Limited
7208 S o u t h Tucson Way
Englewood, C 0 8 0 1 1 2
RE: Paragon Workorder: 00-05-134

Client P r o j e c t Name: HEWM/ASARCO/OMAHA
Client P r o j ect Number: H E 0 3 1 2

Dear Mr. Metzger:
Nine soil samples were received from Envirogroup Limited on May 20, 2000. The
sample s were scheduled for T o t a l Lead (page s 1-21) analysis. The result s for this
analysis are contained in the enclosed reports.
Thank you for your conf idence in Paragon Analyt i c s , Inc. S h o u l d you have any
questions, p l ea s e call.
Sincerely,

Paragon Analyt ic s , Inc.
Lori Pacheco
Projec t Manager
L M P / m j
Enclosure: Report

. '•?// L'inplo vcc Owned Small 'Business



Paragon A n a l y t i c s , I n c o r p o r a t e d
S a m p l e N u m b e r ( s ) Cro s s -Ref er enc e T a b l e

P a r a g o n O r d e r N u m : 0005134
C l i e n t N a m e : Envirogroup Limited

C l i e n t P r o j e c t N a m e : H E W M / A S A R C O / O M A H A
C l i e n t P r o j e c t N u m b e r : H E 0 3 1 2

C l i e n t PO N u m b e r : H E 0 3 1 2
C l i e n tS a m p l e L a b S a m p l eN u m b e r COC N u m b e r M a t r i x DateC o l l e c t e d T i m eC o l l e c t e d

1 8 1 9 w i r t / R e m o t e
1 8 1 9 w i r t / N - 2 '
1 8 1 9 w i r t / N - 6 '
1 8 1 9 w i r t / S - 2 '
1 8 1 9 w i r t / S - 6 '
1 8 1 9 w i r t / E - 2 '
1 8 1 9 w i r t / E - 6 '
1 8 1 9 w i r t / W - 2 '
1 8 1 9 w i r t / W - 6 '

0005134-1
0005134-2
0005134-3
0005134-4
0005134-5
0005134-6
0005134-7
0005134-8
0005134-9

S O I L 5 / 1 7 / 0 0
S O I L 5 / 1 7 / 0 0
S O I L 5 / 1 7 / 0 0
S O I L 5/17/00
S O I L 5 / 1 7 / 0 0
S O I L 5 / 1 7 / 0 0
S O I L 5 / 1 7 / 0 0
S O I L 5 / 1 7 / 0 0
S O I L 5 / 1 7 / 0 0

9:25
9:20
9:20
9:40
9:40
9:30
9:30
9:50
9:50

Page 1 of 1 Paragon Analytics Inc.
IMS Version: 1.863

Date P r i n t e d : M o n d a y , May 22, 2000



P A R A G O N A N A L Y T I C S , I N C .
225 Commerce Drive Ft. Collins, CO 80524

(800) 443-1511 or (970) 490-1511
( 9 7 0 ) 4 9 0 - 1 5 2 2 - F a x C H A I N O F C U S T O D Y D A T E sin/** P a n e J

P.O. NUMBER: f V - £ o 3 / 2

1 DO NOT WRITE IN SHADED AREAS ; W h i l e , C a n a r y - P A R A G O N A N A I Y T I C S , I N C . P i n k • O r i f l i n a l o r



C L I E N T :_£

A M A M £ _ \ * J L A 4 H P 1 H * i T %.J.«*ihJ4 . J L J U V * ' — — * J L ' U A 1 > V * > V S l A J , A A i 3 « V ~ . l 7 . f c U l i l U U^j v •* '

CONDITION OF S A M P L E UPON RECEIPT FORM
2 P R O J E C T M A N A G E R :

WORKORDER NO: I N I T I A L S : D A T E :

1. Does this pro j e c t require any special handling in addition to standard
Paragon procedures?
IS P R E - S C R E E N I N G REQUIRED? (radiochemis try, DOE, etc.)

2. Are custody seals provided on the cooler? If so, how many
3. Are the custody seals on sample containers intact? (
4. Is there a Chain-of-Custody ( C O C ) or other representative documents,

le t t er s , or s h i p p i n g memos?
5. Is the COC complete? /

Relinquished: Yes t_^<No Analyses Requested: Yes ~S No
6. Is the COC in agreement with^the samples received?

N o . o f S a m p l e s : Y e s ^ / j S T o S a m p l e I D ' s : Y e s ' - " I N T O
Matrix: Yes v No No. of Containers: Yes v/ No

7. Were COC (if a p p l i c a b l e ) and sample labe l s legible?
8. Were airbills present and/or removable?
9. Are all aqueous samples requiring chemical preservation preserved correctly

(excluding volat i l e organics)?
Are all aqueous non-preserved samples at the correct pH?

10. Is there enough sample for requested analyses? If so, were samples p lac ed
in the proper containers?

1 1 . Are all sample s within holding times for the requested analyses?
12. Were all sample containers received intact? (not broken or leaking, etc.)
13. Are samples requiring no headspace (volatiles , reactive c y a n i d e / s u l f i d e ) , /

headspace free? Siz e of bubble < green pea; > green pea ^
(List sample IDs and a f f e c t e d containers on Page 2)

14. Is Paragon to d i spo s e of samples?
15. Were the s ampl e( s) sh ipped on ice?
16. Were cooler temperatures measured at 2 - 6 °C ?
17. Were all samples cooled that should have been cooled?

^ N / A )
"§7H

N / A

N / A

/— r-
/ N / A /

/•">->
N / A__ ̂

x^if£̂<!

( N / A )

Yes

Yes
Yes
Y j 5 3

( Y e s )
( Y e s )

Yes

x — wCxesJ
( j e T )

Y e s

Yes0̂̂
2̂(̂ O

1 Yes'

_ ̂\>L
Yes
Yes

("Yes;

/ N o )

\ N ° y
N o
No
N o
N o

(Ho)

N o
No
N o

No
No
No
No
N o

(NO^
N o
N o
N o

Cooler #*s
T e m p e r a t u r e
Proj e c t Manager Signature / Date:

A NO R E S P O N S E TO ANY QUESTION ( E X C E P T # 1 and #14
REQUIRES THE C O M P L E T I O N OF PAGE 2 OF THIS FORM

FORM 201rl l . f i r m ( 2 / 1 6 / 2 0 0 0 ) Page 1 o f _ _ .



C L I E N T :
CONDITION OF S A M P L E UPON RECEIPT FORM

PROJECT M A N A G E R :
WORKORDER NO: I N I T I A L S : D A T E :

D Custody seals on outside of sh ipp ing container broken.
D Custody seals on sample containers were broken.
D No Chain-of-Custody ( C O C ) present.
D Number of samples on the COC do not match the number of sample s received.
D Aqueous samples not preserved correctly (see pH discussion below).
D S a m p l e s received at inappropriate temperature.
D I n s u f f i c i e n t sample to p e r f o r m requested analyses.
D Extraction or analytical holding times expired in transit.
D Broken/leaking bot t l e s and intact bo t t l e s received in same cooler (list a f f e c t e d sample IDs below)
D No analyses requested.
D Incorrect sample type received.
D V O A s not headspace f r e e (list s ampl e IDs and a f f e c t e d vials below)
D Airb i l l s not present and/or removable (record a p p l i c a b l e shipper's tracking number below)

Other
Describe discrepancy:

COO ,̂ ;

Was the client contacted? _ l X N o ; __ Yes: Name
Was the pH of any sample adjus t ed by the laboratory?

D a t e / T i m e
_ No; __ Yes (see T a b l e below):

N O T E : No pH a d j u s t m e n t s are to be made without prior consent of Pro j e c t Manager,
Sample ID Initial pH Final pH Type of Reagent Used Lot No. of Reagent Used Initials / Date

P r o j e c t Manager S i g n a t u r e / Date: (V 51 2^/0 0
FORM 201rl l . f r m ( 2 / 1 6 / 2 0 0 0 ) Page-2 of "£--



•^^•^^^^^''.



P a r a g o n A n a l y t i c s , I n c .T O T A L L E A D C A S E N A R R A T I V E
Envirogroup Limited

HEWM/ASARCO/OMAHA -- H E 0 3 12
Order N u m b e r - 0005134

T A B L E O F C O N T E N T S :
S e c t i o n 1: Case Narrat ive
S e c t i o n 2: Chain of C u s t o d y
S e c t i o n 3 : Inorganic Q u a l i f i e r s
S e c t i o n 4: S a m p l e Results
S e c t i o n 5 : Summary Report F o r m s

S e c t i o n 1 : Case Narrative
1.1 T h i s report consists of 9 soil samples .
1.2 The sample s were received intact on 0 5 / 2 0 / 0 0 . The temperature of the sample s

upon receipt was 21° Celsius.
1.3 The samples were prepared for analysis based on S W - 8 4 6 , 3 r d Edi t i on procedures.

For analysis by Trace ICP, the samples were d ig e s t ed f o l l o w i n g method 3050B
and PAI SOP 806 Rev. 5.

1 .4 The sample s were analyzed f o l l o w i n g SW-846 3rd Edition procedures.
Analysi s by Trace ICP f o l l o w e d method 601 OB and PAI SOP 807 Rev. 4.

The r e la t i on sh ip between intensity and concentration for each element is
e s tabl i shed using at least f our s tandards , one of which is a blank solution. The
equation which relate s intensity to concentration is:

where: I = intensity
c = concentration
AO = o f f s e t c o e f f i c i en t
AI = gain c o e f f i c i e n t
Az = curvature c o e f f i c i e n t
n = exponent c o e f f i c i e n t

P A R A G O N A N A L Y T I C S , I N C O G 0 0 1



During sampl e analysis concentrations are computed by the s o f twar e and the
re su l t s are printed in m g / L . The instrument s o f tware does not provide a
printout which gives both intens i ty and concentration. The v a l i d i t y of the
calibration equation is t e s t ed by analyzing the f o l l o w i n g s o lu t i on s: a blank, a
low level check solut ion with concentrations near the r epor t ing l imit , an Initial
Cal ibrat ion V e r i f i c a t i o n (ICV) standard f r o m a 2 n d source standard s o lu t i on
with concentrations near the m i d d l e of the analytical range, a Continuing
Calibrat ion V e r i f i c a t i o n (CCV) standard with concentrations at two times
those in the ICV, and a readback of the highest cal ibrat ion s tandard.
T h e s e so lut ions prov id e ver i f i ca t ion that the cal ibrat ion equations are
f u n c t i o n i n g p r o p e r l y throughout the analytical range of the instrument. During
sample analysis d i l u t i o n s are made for analyt e s f o u n d at concentrations above
the highest ca l ibrat ion standard. No re su l t s are taken f r o m e x t r a p o l a t i o n s
beyond the highest standard.

1.5 All s tandards and solutions areNIST traceable and were used within their
recommended s h e l f l i f e .

1.6 The sample s were prepared and analyzed within the e s tab l i shed hold times.
All in house quality control procedures were f o l l o w e d , as described below.
1.7 General quality control procedures.

• A preparat ion (method) blank and laboratory control sample were d i g e s t e d and
analyzed with the sample s in this diges t ion batch. T h e r e were not more than 20
sample s in the diges t ion batch.

» The pr epara t i on (method) blank results associated with this batch were below
the practical quantitation limits for the requested analyte.

M The laboratory control sample associated with this batch was within the
acceptance limits. T h i s indicates c ompl e t e d ige s t i on according to the method.

• All initial and continuing calibration blanks associated with this batch were
below the practical quantitation limits for the requested analyte.

• All initial and continuing calibration veri f icat ions associated with this batch
were within the acceptance criteria for the requested analyte. T h i s indicates a
valid calibration and s table instrument conditions.

• The interference check samples , and high standard readbacks associated with
Method 601 OB analyses were within acceptance criteria.

1.8 Matrix s p e c i f i c quality control procedures.
PAI sample ID 0005084-1 was des ignated as the quality control sampl e for this
analysis.
• A matrix spike was d ige s t ed and analyzed with this batch. All acceptance

criteria for accuracy were met.

P A R A G O N A N A L Y T I C S , I N C 0 0 0 0 2



» A sample d u p l i c a t e was d ig e s t ed and analyzed with this batch. All acceptance
criteria for prec i s ion were met.

• A serial d i lu t i on was analyzed with this batch. All acceptance criteria were met.
1.9 All sample s required a d i l u t i o n s to pro t e c t the Trace ICP f r o m the overall high

metal s content of the sample s .

The data contained in the f o l l o w i n g report have been reviewed and approved by the
personnel l i s t ed below:

' l ^ l V - ' f k.Au\> KU>->C !•;(.
Dariyl Patrick Date
Senior Inorganic Chemist

R e v i e w e r ' s I n i t i a l s Date

C E R T I F I C A T I O N

Paragon Analyt i c s , Inc. c e r t i f i e s that the analyses reported herein are true, comple te and
correct within the limits of the methods employed.

P A R A G O N A N A L Y T I C S , I N C . 00003



Paragon A n a l y t i c s , I n c o r p o r a t e d
S a m p l e N u m b e r ( s ) Cro s s -Ref er enc e T a b l e

P a r a g o n O r d e r N u m : 0005134
C l i e n t N a m e : E n v i r o g r o u p L i m i t e d

C l i e n t P r o j e c t N a m e : H E W M / A S A R C O / O M A H A
C l i e n t Pro j e c t N u m b e r : H E 0 3 1 2

C l i e n t P O N u m b e r : H E 0 3 1 2

i
C l i e n tS a m p l e ! Lab S a m p l e I COC N u m b e r! N u m b e r !: j

M a t r i x ! Date! C o l l e c t e d | T i m eI C o l l e c t e d I
I i1819 w i r t / R e m o t e

1 8 1 9 w i r t / N - 2 '
1 8 1 9 w i r t / N - 6 '
1 8 1 9 w i r t / S - 2 '
1 8 1 9 w i r t / S - 6 '
1 8 1 9 w i r t / E - 2 '
1 8 1 9 w i r t / E - 6 '
1 8 1 9 w i r t / W - 2 '
1 8 1 9 w i r t / W - 6 '

0005134-1
0005134-2
0005134-3
0005134-4
0005134-5
0005134-6
0005134-7
0005134-8
0005134-9

S O I L 5 / 1 7 / 0 0
S O I L 5 / 1 7 / 0 0
S O I L 5 / 1 7 / 0 0
S O I L 5 / 1 7 / 0 0
S O I L 5 / 1 7 / 0 0
S O I L 5 / 1 7 / 0 0
S O I L 5 / 1 7 / 0 0
S O I L 5 / 1 7 / 0 0
S O I L 5 / 1 7 / 0 0

9:25
9:20
9:20
9:40
9:40
9:30
9:30
9:50
9:50

Page 1 of 1 Paragon Analytics Inc.
UMS Version: 1.863

Date P r i n t e d : Friday, J u n e 02, 2000
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SECTION 2: Chain of Cus tody
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P A R A G O N A N A L Y T I C S , I N C .
225 Commerce Drive Ft. Col l ins , CO 80524

(800) 443-1511 or ( 9 7 0 ) 4 9 0 - 1 5 1 1
( 9 7 0 ) 4 9 0 - 1 5 2 2 - F a x C H A I N O F C U S T O D Y D A T E

W h l l t , Caniry • P A R A G O N A N A L Y T I C S , I N C S P i n k '' /W ^7 WRITE IN SHADED AREAS



CONDITION OF SAiMPLE UPON RECEIPT FORM
CLIENT: ?1 l/J ft) Q f/JLL PROJECT M A N A G E R :
W O R K O R D E R N O : E V I T I A L S : D A T E :

1. Does this p r o j e c t require any special handling in addition to standard
Paragon procedures?
IS P R E - S C R E E N I N G REQUIRED? (radiochemis try, DOE, etc.)

2. Are custody seals provided on the cooler? If so, how many
3. Are the custody seals on s a m p l e containers intact? (
4. Is there a C h a i n - o f - C u s t o d y ( C O C ) or other representative documents,

l e t t e r s , or s h i p p i n g memos?
5. Is the COC c o m p l e t e ? /

Relinquished: Yes t_>No Analyse s Requested: Yes * No
6. Is the COC in agreement with,the sample s received?

N o . o f S a m p l e s : Y e s ^ N o S a m p l e I D ' s : Y e s *^tyo
Matrix: Yes v No No. of Containers: Yes v/ No

7. Were COC (if a p p l i c a b l e ) and sample l a b e l s l eg ib l e?
8. Were airbill s present and/or removable?
9. Are all aqueous sample s requiring chemical preservation preserved correctly

(exc luding volat i l e organics)?
Are all aqueous aon-preserved sample s at the correct pH?

10. Is there enough s a m p l e for requested analyses? If so, were sample s p l a c e d
in the p r o p e r containers?

11. Are all sample s within holding times for the requested analyses?
12. Were all sample containers received intact? (not broken or leaking, etc.)
13. Are samples requiring no headspace (volati le s , reactive cyanide / suL&de), /

headspace fre e? S i z e of b u b b l e < green pea; > green pea .
(List s ampl e IDs and a f f e c t e d containers on Page 2)

14. Is Paragon to d i s p o s e o f s a m p l e s ?
15. Were the s a m p l e ( s ) s h i p p e d on ice?
16. Were cooler temperatures measured at 2 - 6 °C ?
17. Were all sample s cooled that should have been cooled?

J N / A )
HS^
-— __— ^

N / A

N / A

s ——
/ N / A y

^-^
N / A

i -}ZlvF^ft
•^^( W A }

Yes

Yes
Yes .
Y j S

©
( Y e s ) .

Y e s

_̂̂
C*e$J
(jesj

Yes

Y e s
&
(j&J

f ^ )
1 Yes

.̂̂— x.?(j^
Yes
Yes

("Yes;

)
No
N o
N o
N o

^

No
No
No

N o
N o
N o
N o
No

(Vo^
N o
N o
No

Cooler # ' s
T e m p e r a t u r e
Proj e c t Manager S i g n a t u r e / Date:

A NO R E S P O N S E TO ANY QUESTION (EXCEPT # 1 and #14
REQUIRES THE C O M P L E T I O N OF P A G E 2 OF THIS FORM

FORM 2 0 I r l l . f r m ( 2 / 1 6 / 2 0 0 0 ) JPage 1 o f_
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C L I E I V T :
CONDITION OF S A M P L E UPON RECEIPT FORM

Vl /?) SrfTAUO P R O J E C T M A N A G E R :
WORKORDER NO: I N I T I A L S : D A T E :

D Custody seals on outside of sh ipp ing container broken.
D Custody seals on sample containers were broken.
0 No Chain-of-Cus tody (COC) present.
D Number of samples on the COC do not match the number of sample s received.
D Aqueous samples not preserved correctly (see pH discussion below).
D S a m p l e s received at inappropriate temperature.
D I n s u f f i c i e n t sample to per form requested analyses.
D Extraction or analytical ho ld ing times expired in transit
0 Broken/leaking bottles and intact bo t t l e s received in same cooler (list a f f e c t e d sampl e IDs b e low)
D No analyses requested.
D Incorrect sampl e t y p e received
D V O A s not headspace f r e e (list sample IDs and a f f e c t e d vials b e low)
0 Airbi l l s not present and/or removable (record a p p l i c a b l e shipper's tracking number be low)

Other
Describe discrepancy:

Q 9 2 X j

Was the client contacted? o; Yes: Name D a t e / T i m e
Was the pH of any sample adjus t ed by the laboratory? __ No; __ Yes (see T a b l e below):

N O T E : No pH a d j u s t m e n t s are to be made without prior consent of Project Manager.
Sample ID Initial pH Final pH Type of Reagent Used Lot No. of Reagent Used

P r o j e c t Manager S i g n a t u r e / Date: T K 5 1 £ 2 <

Initials /Date

0*3 •
FORM Z O l r l l . f r r a ( 2 y i 6 / 2 0 0 0 ) Page-2 of ^
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• ' " , — • ' • • • » X - - 1 b . ' Z . • ' . v ' f * * ^ 1 * * ' J * — 1 > ' * / » * / • ! • * * . • •r.*, . . ' \ " r ^ > 7 . ' w , V ' ^ ' " y ^ r r ^ t f ^ \ ^ * : ' ^ t s i r

" - 1 "- : ~.-•-' '"^!'-v^ : -'*>/V^,'K".^-?*C^w^'*•••••- :V>ŝ ^%^SV|:i5^^
" ' • " ^ ^ ^ ' • - i ^ ' ^ i V j T ^ ^ ' ? - ^
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S E C T I O N S : Inorganic Qual i f i er s
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I n o r g a n i c Data R e p o r t i n g Q u a l i f i e r s
The f o l l o w i n g qua l i f i e r s are used by the laboratory when repor t ing re sul t s of inorganic
analyses.
• Result q u a l i f i e r — If the analyte was analyzed for but not d e t e c t ed a "U" is entered.
• QC qua l i f i e r — S p e c i f i e d entries and their meanings are as f o l l o w s :

E - The reported value is e s t imated because of the presence of interference. An
e xp lana tory note may be included in the narrative.

M - D u p l i c a t e i n j e c t i o n preci s ion was not met.
R - S p i k e d s a m p l e recovery not within control limits. A pos t sp ike is analyzed for all

601 OB analyses when the matrix sp ike and or spike d u p l i c a t e fai l and the native
sampl e concentration is le s s than 4 times the sp ike added concentration.

* - D u p l i c a t e analysis (relative percent d i f f e r e n c e ) not within control limits.

00011



SECTION 4: S a m p l e Results
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T o t a l L E A D
M e t h o d S W 6 0 1 0
S a m p l e R e s u l t s

L a b N a m e : P a r a g o n A n a l y t i c s , I n c .
C l i e n t N a m e : E n v i r o g r o u p L i m i t e d

C l i e n t P r o j e c t I D : H E W M / A S A R C O / O M A H A H E O S 1 2
Work Order N u m b e r : 0005134

R e p o r t i n g Basis: As Received
F i n a l V o l u m e : 100 ML

Matrix: S O I L
Resul t U n i t s : M G / K G

C l i e n t S a m p l e I D
1819 wir t /Remot e
1 8 1 9 w i r t / N - 2 '
1 8 1 9 w i r t / N - 6 '
1 8 1 9 w i r t / S - 2 '
1 8 1 9 w i r t / S - 6 '
1 8 1 9 w i r t / E - 2 '
1 8 1 9 w i r t / E - 6 '
1 8 1 9 w i r t / W - 2 '
1 8 1 9 w i r t / W - 6 '

L a b I D
0005134-1
0005134-2
0005134-3
0005134-4
0005134-5
0005134-6
0005134-7
0005134-8
0005134-9

DateC o l l e c t e d
5 / 1 7 / 2 0 0 0
5 / 1 7 / 2 0 0 0
5 / 1 7 / 2 0 0 0
5 / 1 7 / 2 0 0 0
5 / 1 7 / 2 0 0 0
5 / 1 7 / 2 0 0 0
5 / 1 7 / 2 0 0 0
5 / 1 7 / 2 0 0 0
5 / 1 7 / 2 0 0 0

DatePrepared
5/24/2000
5 / 2 4 / 2 0 0 0
5/24/2000
5/24/2000
5/24/2000
5 / 2 4 / 2 0 0 0
5/24/2000
5/24/2000
5/24/2000

DateA n a l y z e d
O S / 2 6 / 2 0 0 0
05/26/2000
05/26/2000
05/26/2000
05/26/2000
0 5 / 2 6 / 2 0 0 0
05/26/2000
05/26/2000
0 5 / 2 6 / 2 0 0 0

PercentM o i s t u r e
N / A
N / A
N / A
N / A
N / A
N / A
N / A
N / A
N / A

D i l u t i o nF a c t o r
5
5
5
5
5
5
5
6
5

Result
260

1200
850

1200
1600
1200
2600
1200
1200

Report ingL i m i t
25
25
25
25
25
25
25
25
25

F l a g S a m p l eA l i q u o t
1 G
1 G
1 G
1 G
1 G
1 G
1 G
1 G
1 G

Comment s:
1 . ND'or U = Not Detected a f o r a b o v e th e c l i en t requested de t e c t ion l i m i t .

Data P a c k a g e ID: IT0005134-1
Date P r i n t e d : Friday, J u n e 02, 2000 Paragon Analytics Inc.

LIMS Version: 1.868
P a g e 1 of 1
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S E C T I O N S : Summary Report Forms
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I C P M e t a l s
M e t h o d S W 6 0 1 0

M e t h o d B l a n k
L a b N a m e : Paragon A n a l y t i c s , I n c .

Work Order N u m b e r : 0005134
Clien t Name: Envirogroup Limited

C l i e n t P r o j e c t I D : H E W M / A S A R C O / O M A H A H E 0 3 1 2

Lab ID: I P 0 0 0 5 2 4 - 4 M B S a m p l e Matrix: S O I L
% Moi s tur e: N/A

Date C o l l e c t e d : N / A
Date Extracted: 05/24/2000
Date A n a l y z e d : 05/26/2000

Prep Batch: IP000524-4
Q C B a t c h I D : IP000524-4-2

R u n I D : I T 0 0 0 5 2 6 - 1 A 2
C l e a n u p : N O N E

Basis: N / A

S a m p l e A l i q u o t : 1 G
F i n a l V o l u m e : 1 0 0 M L

Result U n i t s : M G / K G
F i l e N a m e : T S 0 0 5 2 6

C A S N O

7439-92-1

T a r g e t A n a l y t e
LEAD

DF

1

R e s u l t

5

R e p o r t i n gL i m i t
5

ResultQ u a l i f i e r
U

EPAQ u a l i f i e r

Data P a c k a g e ID: ITOQ05134-1
Date Printed: F r i d a y , J u n e 02, 2000 Paragon Analytics Inc.

LIMS Version: 1.B68
Page 1 of 1
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I C P M e t a l s
M e t h o d S W 6 0 1 0

B l a n k S p i k e
L a b N a m e : Paragon A n a l y t i c s , I n c .

Work Order N u m b e r : 0005134
C l i e n t N a m e : E n v i r o g r o u p L i m i t e d

C l i e n t P r o j e c t I D : H E W M / A S A R C O / O M A H A H E 0 3 1 2

tab ID:. IP000524-4LCS S a m p l e M a t r i x : S O I L
% M o i s t u r e : N/A

Date C o l l e c t e d : N / A
Date Extrac ted: 05/24/2000
Date A n a l y z e d : 05/26/2000

P r e p Batch: IP000524-4
Q C B a t c h I D : IP000524-4-2

R u n I D : I T 0 0 0 5 2 6 - 1 A 2
C l e a n u p : N O N E

Basis: N / A

S a m p l e A l i q u o t : 1 G
F i n a l V o l u m e : 100 ML

Resul t U n i t s : M G / K G

C A S N O

7439-92-1

T a r g e t A n a l y t e
L E A D

S p i k e
A d d e d

LCS
Resul t

50 ; 46.6

R e p o r t i n g
L i m i t R e s u l t

Q u a l i f i e r
LCS %

Rec.
Contro l

L i m i t s
5 I i 93 1 8 0 - 1 2 0 %

Data Package ID: IT0005134-1
Date P r i n t e d : Friday, J u n e 02, 2000 Paragon Analytics Inc.

UMS Version: 1.868
Page 1 of 1
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I C P M e t a l s
Method S W 6 0 1 0

Matrix S p i k e
L a b N a m e : Paragon A n a l y t i c s , I n c .

Work Order N u m b e r : 0005134
C l i e n t N a m e : E n v i r o g r o u p L i m i t e d

C l i e n t P r o j e c t I D : H E W M / A S A R C O / O M A H A H E 0 3 1 2

F i e l d I D : : S H A R E D Q C
LabID:-0005084-1 MS

S a m p l e Matr ix: S O I L
% Moisture: 2.3

Date C o l l e c t e d : 11-May-00
Date Extrac t ed: 24-May-OO
Date A n a l y z e d : 26-May-OO

P r e p Batch: IP000524-4
Q C B a t c h I D : IP000524-4-2

R u n I D : I T 0 0 0 5 2 6 - 1 A 2
C l e a n u p : N O N E

Basis: Dry Weigh t

S a m p l e A l i q u o t : 1 G
Final Volume: 100 ML

Resul t U n i t s : M G / K G

C A S N O T a r g e t A n a l y t e S a m p l e
Resul t

S a m p
Qua!

MSResul t MSQual R e p o r t i n gL i m i t S p i k eA d d e d M S %Rec. ControlL i m i t s
i 7439-92-1 i LEAD 10 54.9 10.2 ! 51.2 97 i 75 - 125%

Data P a c k a g e ID: IT0005134-1
Date Printed: F r i d a y , J u n e 02, 2000 Paragon Analytics Inc.

L I M S Version: 1.868
Page 1 of 1



I C P M e t a l s
M e t h o d S W 6 0 1 0

D u p l i c a t e S a m p l e Resu l t s
L a b N a m e : Paragon A n a l y t i c s , I n c .

Work Order N u m b e r : 0005134
C l i e n t N a m e : E n v i r o g r o u p L i m i t e d

C l i e n t P r o j e c t I D : H E W M / A S A R C O / O M A H A H E 0 3 1 2

Field ; ID:-SHARED QC
^ L a b ' i b : Q b o 6 5 0 8 4 - 1

S a m p l e M a t r i x : S O I L
% Mois ture: 2.3

Date C o l l e c t e d : 0 5 / 1 1 / 2 0 0 0
Date Extracted: 05/24/2000
Date A n a l y z e d : 05/26/2000

P r e p Batch: IP000524-4
Q C B a t c h I D : IP000524-4-2

R u n I D : I T 0 0 0 5 2 6 - 1 A 2
C l e a n u p : N O N E

Basis: Dry W e i g h t

S a m p l e A l i q u o t : 1 G
F i n a l V o l u m e : 1 0 0 M L

Result U n i t s : M G / K G

C A S N O

7439-92-1

T a r g e t A n a l y t e

L E A D

S a m p l e
Resu l t

10;

S a m pQual
U

D u p l i c a t e
Resu l t

10.2

D u p
Qual

U

R e p o r t i n g
L i m i t

10.2

D i l u t i o nF a c t o r
2

RPD

6

RPD
L i m i t

20

Data Package I D : IT0005134-1
Date P r i n t e d : Friday, J u n e 02, 2000 Paragon Analytics Inc.

LIMS Version: 1.868
Page 1 of 1
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L a b N a m e : Paragon A n a l y t i c s , I n c .
W o r k Order N u m b e r : 0005134

C l i e n t N a m e : E n v i r o g r o u p L i m i t e d
C l i e n t P r o j e c t I D : H E W M / A S A R C O / O M A H A H E 0 3 1 2

I C P M e t a l s
M e t h o d S W 6 0 1 0

S e r i a l D i l u t i o n

F i e l d I D : : S H A R E D Q C
•" Ubib;:|o005084-{

R u n I D : I T 0 0 0 5 2 6 - 1 A 2
Date A n a l y z e d : 26-May-OO

Result U n i t s : M G / L

C A S N O

7439-92-1

T a r g e t A n a i y t e

L E A D

S a m p l e
Resul t

0.1 j

S a m pQual
U

S D Resu l t

0.5

S D
Qual

U

EPAQ u a l i f i e r RPD

Data P a c k a g e ID: IT0005134-1
Date P r i n t e d : Friday, J u n e 02, 2000 Paragon Analytics Inc.

LIMS Version: 1.868
Page 1 of 1
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L E A D
Method S W 6 0 1 0

C a l i b r a t i o n V e r i f i c a t i o n s
L a b N a m e : Paragon A n a l y t i c s , I n c .

Work Order N u m b e r : 0005134
C l i e n t N a m e : E n v i r o g r o u p Limited

C l i e n t P r o j e c t I D : H E W M / A S A R C O / O M A H A H E 0 3 1 2

Date A n a l y z e d : 26-May-OO
R u n I D : I T 0 0 0 5 2 6 - 1 A 2

Result U n i t s : M G / L

L a b I D

C C V 1
C C V 1 0
C C V 1 1
C C V 2
C C V 3
C C V 4
C C V 5
C C V 6
C C V 7
C C V 8
C C V 9
I C V

V e r i f i c a t i o n T y p e

C o n t i n u i n g C a l i b r a t i o n
C o n t i n u i n g C a l i b r a t i o n
C o n t i n u i n g C a l i b r a t i o n
C o n t i n u i n g C a l i b r a t i o n
C o n t i n u i n g C a l i b r a t i o n
C o n t i n u i n g C a l i b r a t i o n
C o n t i n u i n g C a l i b r a t i o n
C o n t i n u i n g C a l i b r a t i o n
C o n t i n u i n g C a l i b r a t i o n
Cont inu ing C a l i b r a t i o n
C o n t i n u i n g C a l i b r a t i o n
I n i t i a l C a l i b r a t i o n

S p i k eA d d e d
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

0.25

Resul t

0.481
0.472
0.476
0.482
0,489

0.5
0.519
0.473
0.483
0.479
0.471
0.245

R e p o r t i n g
L i m i t

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05

Resul t
Q u a l i f i e r

N / A
N / A
N / A
N / A
N / A
N / A
N / A
N / A
N / A
N / A
N / A
N / A

% Rec.

96
94
95
96
98

100
104

95 '
97
96
94
98

Control
L i m i t s

9 0 - 1 1 0
9 0 - 1 1 0
90-110
9 0 - 1 1 0
9 0 - 1 1 0
9 0 - 1 1 0
90-110
9 0 - 1 1 0
90-110
90-110
90-110
90-110

Data Package ID: IT0005134-1
Date Printed: F r i d a y , J u n e 02, 2000 Paragon Analytics Inc.

LIMS Version: 1.868
Page 1 of 1

000



L E A D
M e t h o d S W 6 0 1 0

C a l i b r a t i o n B l a n k s
L a b N a m e : Paragon A n a l y t i c s , I n c .

Work Order N u m b e r : 0005134
C l i e n t N a m e : E n v i r o g r o u p L i m i t e d

C l i e n t P r o j e c t I D : H E W M / A S A R C O / O M A H A H E 0 3 1 2

Date A n a l y z e d : 26-May-OO
R u n I D : I T 0 0 0 5 2 6 - 1 A 2

Resul t U n i t s : M G / L

L a b I D

C C B 1
C C B 1 0
C C B 1 1
CCB2
C C B 3
C C B 4
C C B S
C C B 6
CC87
C C B S
C C B 9
I C B

V e r i f i c a t i o n T y p e

C o n t i n u i n g C a l i b r a t i o n
C o n t i n u i n g C a l i b r a t i o n
C o n t i n u i n g C a l i b r a t i o n
C o n t i n u i n g C a l i b r a t i o n
C o n t i n u i n g C a l i b r a t i o n
C o n t i n u i n g C a l i b r a t i o n
C o n t i n u i n g C a l i b r a t i o n
C o n t i n u i n g C a l i b r a t i o n
C o n t i n u i n g C a l i b r a t i o n
C o n t i n u i n g C a l i b r a t i o n
C o n t i n u i n g C a l i b r a t i o n
I n i t i a l C a l i b r a t i o n

Date
Analyzed

5 / 2 6 / 0 0
5 / 2 6 / 0 0
5 / 2 6 / 0 0
5 / 2 6 / 0 0
5 / 2 6 / 0 0
5 / 2 6 / 0 0
5 / 2 6 / 0 0
5 / 2 6 / 0 0
5 / 2 6 / 0 0
5/26/00
5/26/00
5/26/00

Resul t

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05

R e p o r t i n gLimit
0.05
0.05
0.05
0.05
0.05
0.05
O.OS
0.05
0.05
0.05
0.05
0.05

F l a g

u
u
u
u
u
u
u
u
u
u
u
u

Data P a c k a g e ID: IT0005134-1
Date P r i n t e d : Friday, J u n e 02, 2000 Paragon Analytics Inc.

L I M S Vers ion: 1.863
Page 1 of 1
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Attachment 2 - DCM Report



DCM Science Laboratory, Inc.
12421 W. 49th Avenue, Unit #6

Wheat Ridge, CO 80033
Optical M i c r o s c o p y / S c a n n i n g Electron M i c r o s c o p y Analysis

C l i e n t : Analys i s Date: 5-22-00
EnviroGroup, Ltd. Receipt Date: 5-19-00
7208 S. T u c s o n Way, S u i t e 125 C l i e n t Job No.: H E 0 3 1 2
Englewood, CO 80112 P r o j e c t Ti t l e : H E W M / A s a r c o / O m a h a

D C M S L P r o j e c t : E G L 8 / 9

The s cope of this p r o j e c t is to i d e n t i f y lead containing paint chips in three soil s ampl e s (c l i ent sampl e s no.
1819 W i r t / R e m o t e , 1819 W i r t / E - 2 ' and 1819 Wirt/E-6'). The analysi s was per formed by s t e r eomicro s copy
and scanning electron microscopy (SEM) equipped with an energy di sper s ive x-ray spectrometer (EDS).
Using stereomicroscopy, paint chips f r o m each sample were chosen for analysis by S E M / E D S . With the
e x c ep t i on of s a m p l e no. 1819 W i r t / R e m o t e , three paint chips f r o m each sample were mounted on aliiminum
stubs and carbon coated for SEM analysis. Only one pain chip was i d e n t i f i e d in 1819 W i r t / R e m o t e .
Elemental analyses were per formed on each chip at magnif i cat ions ranging f r o m 120X to 800X, 20kV. The
detec tor used by D C M S L de t e c t s sodium and heavier elements. C o m p l e t e elemental concentrations in
weight percent oxides are provided for each analyzed paint chip. Results may not equal 100% due to
rounding. An SEM pho tomicrograph and EDS spectrum are also included for documentation.
Summary
Lead bearing paint chips were i d e n t i f i e d hi each sample. S a m p l e no. 1819 Wir t /Remot e contained one
smal l , white colored paint chip having dimensions of approx imat e ly 1mm. S a m p l e s no. 1819 W i r t / E - 2 ' and
1819 W i r t / E - 6 ' contain numerous white colored paint chips ranging from 1mm up to 1cm in size. The chips
show a high degree of weathering and are easily pulverized. Of the three sample s , sample no. 1819 W i r t / E -
6' contains the highest number of paint part ic l e s . The detector used by D C M S L de t e c t s sodium and all
heavier elements.
Results
Client S a m p l e No.: 1819 W i r t / R e m o t e
D C M S L S a m p l e N o . : E G L 8 / 9 - 1

Paint C h i p #1
MgO 1.84%
A1203 9.20%
S i 0 2 13.87%
CaO 1.51%
T i 0 2 69.76%
FeO 2.36%
ZnO 0.61%
PbO 0.85%



Client S a m p l e No.: 1819 W i r t / E - 2 '
D C M S L S a m p l e N o . : E G L 8 / 9 - 2

MgO
A1203S i 0 2CaO
T i 0 2F e O
ZnO
PbO
Na20

Paint C h i p #1
12.13%
3.61%

27.72%
5.54%

37.79%
1.24%
7.89%
1.22%
2.87%

Paint C h i p #2
9.94%
5.07%

30.24%
5.38%

41.21%
1.25%
3.04%
1.88%
2.01%

Paint C h i p #3
1.61%

10.37%
28.44%
21.82%
32.38%

3.33%
1.17%
0.88%

Client S a m p l e N o . : 1819 W i r t / E - 6 '
D C M S L S a m p l e No.: EGL8/9-3

MgO
A1203S i 0 2CaO
Ti0 2FeO
ZnO
PbO
Na->O

Paint C h i p #1
5.85%
4.14%

17.38%
5.41%

56.39%
0.76%
1.01%
7.19%
0.87%

Paint C h i p #2
10.20%

4.56%
22.07%

3.83%
27.31%

0.32%
13.63%
12.79%

5.31%

Paint C h i p #3
5.03%
0.87%

15.07%
1.93%

21.08%
0.28%

12.21%
38.36%

5.18%

Analyst
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Photo 1: Paint chip f rom sample no. 1819 W i r t / E - 2 ' - 200X.
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